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Background:  The use of coronary CT angiography (CCTA) enables non-invasive identification and exclusion of coronary artery stenosis, 
but does not determine whether a stenosis causes ischemia. Wall shear stress (WSS) is a measure of the tangential force to the coronary 
vessel wall that is proportional both to the blood viscosity and the spatial gradient of the blood velocity. Whether WSS is associated with 
coronary lesions that cause ischemia remains unexamined.
methods:  We evaluated 32 patients from the prospective multicenter DeFACTO trial (average age 62.2 years, 69% male). WSS was 
calculated using computational fluid dynamics (CFD) with simulated hyperemia flow conditions and patient-based coronary geometry. The 
average WSS was calculated in segments of corresponding arteries that were interrogated by invasive fractional flow reserve (FFR), which 
was used as the standard for lesion-specific ischemia at a <0.80 threshold. Areas under the receiver operating characteristics curve (AUC) 
for discrimination of lesion-specific ischemia were calculated for high-grade stenosis by CCTA, defined at a threshold ≤50%, and for WSS 
as a continuous variable for dynes/cm².
results:  Study results are seen in Figure 1. WSS was superior to CT stenosis alone for the discrimination of lesion-specific ischemia. 
Combining WSS to CT stenosis enabled improved discrimination beyond either factor alone.
conclusion:  WSS is a novel measure enabled by CFD applied to CCTA images for the diagnosis of lesion-specific ischemia. 
